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possible so as to reduce the man-hours required to pro
vide care and increase newborn pig survival.

METHOD AND COMPOSITION FOR SAFELY
DELAYING PARTURITION AND
SYNCHRONIZING FARROWING IN SWINE

In the past, synchronized weanings have been used in
an effort to synchronize subsequent farrowings. Speci?
cally, after the sows have all been nursing present litters
for about three weeks, weaning takes place. Four to six

TECHNICAL FIELD

days after weaning, the sows are again ready for breed
ing. By breeding all the sows on or about the same day,

The present invention relates generally to the ?eld of
animal husbandry and, more particularly, to methods

farrowings can be synchronized to fall within a rela

for both delaying and synchronizing parturition or far
rowing in sine. A composition for delaying farrowing is

tively short period.

also disclosed and claimed.

point of utilizing the assisting personnel than random

While this technique is more ef?cient from the stand

BACKGROUND OF THE INVENTION
The economic wellbeing of pork producers not only

breeding, due to biological variations in time from
weaning to estrus and gestation length, the subsequent

depends on the cost of feed and the market price for
pork, but also on the ability to attain a high percentage
of live births and pigs weaned per litter. However, the
producer’s success for making a pro?t is contingent on
controlling the cost of personnel to assist in the farrow 20

to take place over a period of as much as seven days

farrowings of the sows of the herd can still be expected

ing operation. Thus, maximum utilization of assisting
personnel experienced in farrowing is an important
factor. Any signi?cant technological advance to im
prove this factor is assured of being signi?cant to the

producer and of receiving wide acceptance.
Having experienced and skilled personnel available to
assist during farrowing and the critical neonatal period

25

duration (note FIG. 1, Bar Chart A). Since farrowings
can take place any time day or night, assisting personnel
may not always be available from the pool of quali?ed
personnel to help the sows and pigs during this ex
tended period and, of course, the cost for round-the
clock attention, if available, is prohibitive. Thus, more
effective methods of synchronizing farrowings are de
sired to further increase labor ef?ciency and pig sur
vival.
In order to achieve this improved result, it is neces
sary to either (1) delay the farrowing of those sows that

is critical for several reasons. Often when giving birth

would normally farrow during the early days of this

to large litters a sow will tire. This can result in the

period or (2) induce farrowing of those sows that would

stillbirth of the last few pigs of the litter who are unable
to escape the uterus and reach the air before suffocating.
Further, pigs are born virtually without hair and, as

normally farrow during the latter days of the period or
(3) both delay and induce farrowings as in numbers 1
and 2 above.
It is well known that progestins may be administered

such, are very susceptible to temperature changes.

to sows late in the gestation period so as to extend gesta

Colder temperatures can often cause the death of young
pigs.

-

It should also be appreciated that the litter may be

larger than the number of functional nipples available
on the sow. Nipples on the upper chest are also typi

cally more productive than those at the hindquarter.
Thus, small pigs that can’t compete with their litter
mates may be pushed to the less productive (or even
non-productive) nipples and not receive the nutrients
needed to grow properly, or possibly not even survive.
Speci?cally, since pigs are not born with but instead

receive their immunity through the milk of the sow,
undernourished pigs are very susceptible to diseases and
infections. Further, even weakened pigs that are able to
survive the cold or disease may, however, be slowed
and unable to move quickly enough and actually be
accidentally crushed by the sow in the pen.
With proper care, it is known that pig survival can be

35

tion and delay farrowing. It is also well established that
prostaglandin (PGFza) may be administered to sows so

as to induce parturition or farrowing. There, however,
are distinct disadvantages to each of these treatments.

The utilization of progestins to delay farrowing has
been shown to be effective but with a resulting increase
in stillbirths and incidents of dystocia or abnormal la

bor. Minar, V. M. and E. Schilling, 1970, “Die Beein
?ussung des Gerburtstermins Beim Schwein Durch
Gestagene Hormone”, Deutsch, Tierarztl, Wschr. 77:428
and Nellor, J. E., R. W. Daniels, J. A. Hoefer, D. E.
Wildt and W. R. Dukelow, 1975, “Influence of Induced
Delayed Parturition on Fetal Survival in Pigs”, Theri
ogenology 4:23. Because of the increase in stillbirths and
the overall reduced survival of the newborn pigs, pro
gestin treatments to delay farrowings are not feasible
for utilization in a method to synchronize farrowings
where increased pig survival is a desired result.

greatly increased. The assisting personnel can help the
The utilization of prostaglandin to induce farrowings
sow as she farrows thereby keeping her from tiring and
has also been shown to be effective. The use of prosta
reducing the number of stillborn. The personnel can 55 glandin to synchronize farrowings in a herd is, how
also clean any obstructions such as mucous from the

ever, only of limited effectiveness. Speci?cally, piglets

nostrils of newborn pigs to reduce stress and/or even
prevent suffocation. Since sows are receptive to pigs
even born of another sow, cross-fostering of pigs can be

of induced farrowings born two to three days before the
normal term have normal survival and normal birth and

producers for a number of years have sought to syn

treatment of only those sows expected to wean on the

chronize farrowing among sows in a herd as much as

second through fourth days of the farrowing period is

weaning weights. Pigs induced to birth more than three
practiced. By evening the number of pigs per sow and 60 days before normal term, however, are underdeveloped
placing pigs of approximately the same size with the
at birth and have reduced survival and reduced birth
same sow, better overall nutrition of all the newborn
and weaning weights. As such, induced farrowing with
pigs is assured.
prostaglandin can only be effectively utilized to syn
From the above it should be appreciated that the
chronize farrowings without adversely effecting pig
concerns of the producer for personnel ef?ciency and 65 survival rates over a three day period. Thus, for a herd
pig survival are essentially in con?ict. Recognizing this,
of sows bred at synchronized weaning, prostaglandin

3
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before the end of the normal gestation period for the
sow. In other words, if the normal gestation period for

feasible (note FIG. 1, Bar Chart B). A second prosta
glandin treatment of those sows expected to wean on

days ?ve through seven is, therefore, also necessary if

the sow is 115 days, the estrogen should be administered

the pig survival rate is to be maintained at a high level.
Since a few of the sows also farrow early due to biologi

cal variation, personnel must still be available for a large

between days 108 and 112.5 of the gestation period.
Advantageously, the administration of the estrogen
delays the farrowing so that each pig of the litter grows

number of hours if the proper care is to be given to the

stronger and larger prior to farrowing. Larger and

sows and piglets during farrowing and the neonatal

stronger newborn pigs can better withstand stress dur

ing the neonatal period with, for example, greater en

period.

ergy stores to survive colder temperatures. Pigs with

A method for both delaying farrowing with proges

terone followed by inducing farrowing with prostaglan
din to synchronize the farrowings has been proposed by
Gooneratne, et al. 1979, in Control of Parturition in the
Saw using Progesterone and Prostaglandin, Aust. J. Biol.
Sci. 32:587. Although these authors claim the procedure

greater birth weights also tend to have greater weaning
weights and are healthier pigs.
More specifically, the effective dosage of estrogen is
between approximately 0.5 and 10.0 milligrams. A num
15 ber of different estrogens may be used effectively and,

of course, the dosage required may vary with the estro
gen that is used. One example is estradiol benzoate
which is administered in a dosage of approximately 3.0

has no signi?cant detrimental effects, the incidence of
stillbirths from progesterone-treated sows was threefold
greater than in untreated sows. Thus, just as discussed

milligrams.

above, the utilization of progesterone to delay farrow

ing is again shown to produce unacceptable survival

20

The administration of the estrogen may be performed

parenterally by injecting the effective dosage of estro

rates in the newborn pigs. Apparently others have also

gen with a suitable carrier into the sow. Suitable carri
ers are substances that do not react with the estrogen
and are safe for use in the sow. An example of one such
extent.
A need is, therefore, clearly identi?ed for a safer and 25 carrier is corn oil.

found this to be true and as a result this method of syn

chronizing farrowing is not utilized to any signi?cant

In accordance with a further aspect of the present

more effective method and composition for delaying
farrowing in individual sows and for better synchroniz-j

invention, a method is provided for substantially syn
chronizing farrowing in a herd of swine to a single,
condensed target period. Preferably, the swine have

ing of farrowings throughout the herd.
SUMMARY OF THE INVENTION

Accordingly, it is a primary object of the present
invention to provide a method of delaying farrowing
and a method of synchronizing farrowing in a herd of
sows overcoming the above-described limitations and

30

previously been bred following synchronized weaning
for the best results. The method includes the step of
administering an effective dosage of a farrowing delay
ing composition to a ?rst group of sows expected to
farrow within substantially 72 hours prior to the target

35 period. As described above, the farrowing delaying
disadvantages of the prior art.
composition includes estrogen as an active ingredient.
Another object of the present invention is to provide

a safe and effective method and composition for delay
ing farrowing in sows not adversely affecting the live

Next is the step of administering before the target per
iod an effective dosage of a farrowing inducing compo
sition to the ?rst group of sows and a second group of

birth and survival rates of the newborn pigs or the
health and subsequent breeding of the sows.
A further object of the present invention is to provide
a safe and effective method of extending gestation
length so that the resulting newborn pigs have an in

when labor can be ef?ciently concentrated so as to

creased birth weight so as to be stronger with greater

allow better care of the sows and pigs and the resulting

sows expected to farrow within substantially 72 hours

after the target period. Advantageously, farrowing is
then induced in both groups during the target period

energy reserves for improved chances of subsequent 45 litters. Thus, by this method, effective utilization of
personnel is possible while still providing the sows and
survival.
newborn pigs with the necessary care to improve over
Still another object of the present invention is to
all birth and survival rates. This, of course, results in
provide a more effective method of synchronizing far
improved overall economic return for the pork pro
rowing in sows so as to allow a more ef?cient and effec
ducer.
tive utilization of assisting personel and facilities as well
More speci?cally, both the farrowing delaying and
as better supervision of sows and newborn pigs during
farrowing inducing compositions include a carrier so as
farrowing and the critical neonatal period.
to be adapted for administration parenterally. This al
Additional objects, advantages, and other novel fea
lows the injecting of the compositions into the sows.
tures of the invention will be set forth in part in the
description that follows and in part will become appar 55 This ensures that each sow is given the correct dosage
of the compositions at the proper time.
ent to those skilled in the art upon examination of the
As described above, the farrowing delaying composi
following or may be learned with the practice of the
tion includes approximately 0.5-1O milligrams of estra
invention. The objects and advantages of the invention
diol benzoate. This composition is administered to a
may be realized and attained by means of the instrumen
talities and combinations particularly pointed out in the 60 sow 2§-7 days before the end of the expected gestation.

appended claims.
In satisfaction of the above objects, the present inven
tion provides a safe and effective method of extending

Preferably, the farrowing inducing composition in
cludes a prostaglandin as an active ingredient. The pros

taglandin may also be used in combination with oxyto

cin. Prostaglandin administration is preferably per
the gestation period of a sow so as to increase the live
birth and survival rates of a swine litter without ad 65 formed substantially 25-50 hours before the beginning
versely affecting the sow. The method includes the step
of administering an effective dosage of estrogen to the
sow approximately two and one-half to seven days

of the target period. Substantially 10.0 milligrams of the
prostaglandin F20, (or the dosage recommended by the
manufacturers of speci?c prostaglandin analogues) is

5
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administered to each sow. This material is effective in
inducing farrowing even in those sows that have al

6

single injection of substantially 3.0 milligrams of estro
gen during the critical time period of 2%—7 days before

ready received the estrogen. Thus, farrowing in all the

the end of expected gestation is all that is necessary to

treated sows occurs during a subsequent target period

of substantially 24 hours duration (see FIG. 1, Bar Chart

extend the gestation period for nearly two days. It
should be appreciated, however, that administration of

C).

estrogen prior to this critical time frame will have no

In accordance with yet another aspect of the present
invention a composition is provided for use in safely
delaying farrowing in sows. Advantageously, the com

administration of estrogen after this time frame may, in

position allows the pork producer to increase the live
birth and survival rates of a swine litter without ad

versely affecting the treated sows. Surprisingly, the
composition includes as an active ingredient an effec
tive amount of estrogen. Prior studies on the effects of

estrogen during late gestation conclude that estrogen
has no effect on gestation length in swine. Previous
studies of estrogen treatment of sheep and cattle had

actually shown that estrogen induces early parturition.
Yet, we have now found that a number of different

forms of estrogen can be used to delay parturition when

administered during a particular time period, i.e. admin
istered just prior to the end of the expected gestation
period. Examples of effective estrogens include estra
diol benzoate, estradiol valerate, estrone and estradiol
17,8 or any mixtures thereof. The composition may also

be adapted for administration parenterally through the
provision of a carrier such as corn oil. Other known

effect on the length of the gestation period. Further,

fact, induce premature farrowing.
A number of different estrogens may be effectively
utilized in the method. In particular, estradiol benzoate
and estradiol valerate available from a number of
sources may be used. Additionally, estradiol 17B and

estrone, both naturally occurring estrogens, may also be
15 used.

Any of these estrogens may be adapted for adminis
tration parenterally by forming a composition of the
estrogen with an inert carrier that does not react with
the estrogens or adversely affect the sow. Corn oil is
just one example of such a carrier. This estrogen and
corn oil composition may be effectively injected into a
sow utilizing a standard syringe.

When attempting to synchronize farrowing in a herd

of swine bred following synchronized weaning, thev
estrogen composition discussed above is administered
to a ?rst group of sowsexpected to farrow within sub

stantially 72 hours prior to a selected farrowing target
period (i.e. those expected to farrow on any of the ?rst
three days of the period shown in FIG. 1.) When admin
30
istered as described above, the estrogen composition is
BRIEF DESCRIPTION OF THE DRAWING
effective in delaying farrowing in the treated swine for
The drawing, FIG. 1, illustrates the relative effective
approximately a 40-hour period past the average gesta
ness of synchronized weaning, prostaglandin induced
tion length. Thus, farrowing in the sows of the ?rst
farrowing and the method of the present invention in
carriers may, however, be used. Examples of these in
clude peanut oil, olive oil or syrup.

synchronizing farrowings o sows in a herd.

DETAILED DESCRIPTION OF THE
INVENTION
As indicated above, the present invention is drawn to

35 group will not occur until at least the fourth day, as

shown in FIG. 1, Bar Chart C. This fourth‘ day is the
single, condensed target period upon which this method

allows the farrowings of a herd to be synchronized.
Approximately 25 -50 hours before the beginning of the

fourth day, a farrowing inducing composition of prosta

a novel method of and composition for delaying farrow
ing in sows. A novel method of synchronizing farrow
ings of sows in a herd is also provided.
In order to effectively utilize the methods of the
present invention, the pork producer must have knowl

sows but also to a second group of sows expected to

the gestation period of a sow may be extended so as to
increase the = live birth and survival rates of a swine

rowing inducing effect of the prostaglandin effectively
overrides the farrowing delaying effect of previously

litter. Advantageously, this is done without adversely
affecting the sow. The delay in farrowing is unexpect

administered estrogen. Thus, sows of both the ?rst and
second groups are induced into farrowing during the

glandin is administered not only to the ?rst group of

farrow within substantially 72 hours after the target
period. The sows in this second group would normally
edge of the expected gestation period of the sows in his 45 be expected to farrow on the ?fth, sixth and seventh
days.
herd. The various breeds of swine have normal gesta
A number of prostaglandin compounds are known
tion periods ranging from approximately 112-118 days.
and may be utilized to induce farrowing. These com
Thus, for the sows in a particular producer’s herd, the
pounds are either the naturally occurring prostaglandin
average gestation period may be 115 days. This infor
Fza available under the name Lutalyse from the Upjohn
mation is utilized by the producer to institute synchro
Company or analogs of prostaglandin Fza such as Fen
nized farrowings in accordance with the present inven
prostalene available from Syntex, Inc. or Cloprostenol
tion.
available from Imperial Chemical Industries. The far
Speci?cally, with the method of the present invention

condensed target period on the fourth day. Advanta
geously, by knowing that substantially all the sows of
expected gestation. The resulting longer gestation 60 the herd are going to farrow during a period of approxi
means that each pig of the litter is allowed to grow ._ mately 24-hours, the pork producer can ef?ciently pro
vide quali?ed assisting personnel to aid the sows during
stronger and larger prior to farrowing. Stronger and
birth and 15 care for the newborn pigs during the neo
larger pigs are, of course, better capable of withstanding
natal period. With this care, both the live birth and
the stress of birth as well as environmental effects, such
65 survival rates of the newborn pigs are improved. Yet,
as temperature extremes during the neonatal period.
since the farrowing period is condensed, fewer man
For gilts and sows ranging between approximately
hours are required to provide the necessary care to
200 and 500 pounds, the effective dosage of estrogen is

edly brought about by administering an effective dosage

of estrogen to the sow 2&7 days before the end of

between 0.5 and 10.0 milligrams. For an average sow, a

bring about this improvement. Thus, personnel ef?

4,870,066
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ciency is increased so as to improve the economic con

pigs. It is also clear from the data that extending gesta

dition of the pork producer.
The following example is presented to further illus

live births. This is in sharp contrast to the results where

trate the invention, but it is not to be considered as

gestation is extended utilizing progesterone.

tion with EB was not detrimental to the percentage of

The mean weights at birth and weaning are also com

limited thereto.

parable. Although the number of litters are two small to
statistically detect small treatment effects, the mean of

EXAMPLE

the EB treated Group 2 is numerically greater than that

41 sows were randomly allotted to four treatment
groups. Group 1 was a control group that received a

of the control group at both birth and weaning. This
composition of 2 ml of saline and 1 m1 of corn oil. 10 indicates that the limited numbers are not masking any
detrimental effects on either pre or postnatal develop
Group 2 received a composition of saline and 3 mg of
ment.
estradiol benzoate (BB) in corn oil. Group 3 received a
Lastly, it is important to note that none of the treat
composition of corn oil and 10 mg of prostaglanding
ments signi?cantly altered the interval to estrus and
Fza (PGF). Group 4 received a composition of the
rebreeding following weaning. Thus, sows of Group 4
combination of EB and PGF also in corn oil. The above
treated with both EB and PGF can be subsequently
~ compositions were administered parenterally at 8:00
synchronously bred with sows receiving only PGF,
A.M. on day 112 of gestation. The sows were observed
thereby also allowing synchronized farrowings of the
every two hours daily with the observers estimating as
next litters when utilizing the present synchronization
closely as possible the time of onset and end of farrow
ing. Other parameters measured during this study were 20 method.
In summary, numerous bene?ts have been described

litter size, number of pigs born alive, birth weights,
weaning weights at 21 days, and the interval from

which result from employing the concepts of the pres

weaning to estrus for the sows.

ent invention. A novel method and composition are

The elapsed time from parenteral administration of
the above compositions to the onset of farrowing for
Groups 1-4 respectively, was 77.3, 117.7, 43.8, and 50.1
hours. The 77 hour period for the control Group I
placed farrowing for this group at 114.5 days which is
the normal, expected time of farrowing for the herd
being studied. As should be appreciated, the 117.7 hour

provided for safely extending gestation in sows. This
advantageously allows pigs of the resulting litter to
become larger and stronger prior to farrowing. Thus,

period for the EB treated group illustrates a signi?cant

extension of the gestation period and delaying of far

25

the rates of live births and survival are improved with

out adversely affecting the sow during farrowing or
subsequent breeding. A method is also provided for
synchronizing farrowings of the sows of a herd within a

shorter time period. Advantageously, this allows the
pork producer to more effectively and efficiently utilize

rowing.

the assisting personnel to provide the care necessary to
both the sows and the pigs of the litter to increase new
Sows of Group 3 treated with PGF had farrowing
born pig birth and survival rates. In this way, the pork
induced in 43.8 hours, nearly 33% hours before the con
producer’s pro?tability can be increased.
trol group. This was expected since PGF has long been
The invention has been described herein with refer
known to have a farrowing inducing effect. Lastly, the
ence to certain preferred embodiments. However, as
sows of Group 4 receiving both EB and PGF began
obvious variations thereon will become apparent to
farrowing after only 50.1 hours. Thus, farrowing was
induced in this group approximately 27.2 hours before 40 those skilled in the art, the invention is not be consid
ered as limited thereto.
the normal farrowing exhibited by the control group.
We claim:
This indicates that PGF overrides the delaying action
1. A method of extending the gestation period of a
of EB such that sows treated with the combination of
hormones farrowed at a time similar to those treated

sow so as to increase the live birth and survival rates of

with PGF alone. This indicates the possibility that one 45 a swine litter without adversely affecting the sow, com
prising the step of administering an effective dosage of
may be able to utilize PGF and estrogen in sequential
naturally occurring estrogen to said sow 2§—7 days
combination to extend gestation and then induce far
rowing synchronously in a group of sows spread over a

gestation period anywhere from 112 to 117 days. This is
nearly twice the range of days over which farrowing
can be synchronized with PGF alone.
The performance characteristics of sows and litters
after treatment with EB, PGF or a combination of the

3. The method of claim 1, wherein said effective

two is shown in the table below.

Treatment‘
(1)
(2)
(3)
(4)

Control
EB
PGFZ,
EB & PGFZ,

Duration of
Farrowing (h)
4.4
3.9
3.8
4.5

i
:i
i

4.5
1.8
2.4
3.7

before the end of expected gestation, said administration
delaying farrowing so that each pig of the litter is al
lowed to grow stronger and larger prior to farrowing.
2. The method of claim 1, including the step of per
forming the estrogen administration within the period
between days 108 and 112.5 of the gestation period.

Litter
Size

% born
alive

11.8
10.4
11.1
12.0

90
97
93
94

Weight (lb!
Birth
Weaning
2.60
2.79
2.51
2.40

i
i
-_ti

.79
.70
.70
.70

15.6
16.1
16.4
15.6

i
i
i
i

3.3
4.0
4.4
3.2

‘EB = Estradiol benzoate;

PGF;I = Proslaglandin F2I

From a review of this data it is clear that there were 65
dosage of estrogen is between 0.5 and 10 mg.
no signi?cant differences between the treatment groups
4. The method of claim 1, wherein said effective
for average duration of farrowing. Average litter size
dosage of estrogen is substantially 3.0 mg.
was similar for all the groups ranging from 10.4 to 12.0

9

4,870,066

10

8. The method of claim 7 including of injecting said

5. The method of claim 1, wherein said estrogen is in
the form of estradiol benzoate.

compositions into said sow, said compositions including
a carrier so as to be adapted for administration parenter

6. The method of claim 1, including of injecting said
effective dosage of estrogen with a carrier into said

ally.
9. The method of claim 7, wherein said estrogen is

sow.

estradiol benzoate.
10. The method of claim 8, wherein between 0.5 and

7. A method of substantially synchronizing farrowing
in a herd of swine to a single, condensed target period,

10.0 mg of estradiol benzoate are administered to each

comprising the steps of:

sow.

administering an effective dosage of a farrowing de

11. The method of claim 7, including of performing

laying composition having naturally occurring

said estrogen administration two and one-half of seven

estrogen as an active ingredient to a ?rst group of

days before the end of expected gestation.
12. The method of claim 7, including of performing

sows expected to farrow within substantially 72

said estrogen administration between days 108 and

hours prior to said target period; and
administering before said target period an effective
dosage of a farrowing inducing composition hav

112.5 of the gestation period.
13. The method of claim 7, including of performing
said prostaglandin administration substantially 25 to 50
hours before the beginning of said target period.
14. The method of claim 7, wherein substantially 10.0

ing prostaglandin as an active ingredient to said
?rst group of sows and a second group of sows

expected to farrow within substantially 72 hours

mg of prostaglandin are administered to each sow sub

after said target period so as to induce farrowing in

stantially 44 hours before said target period.
15. The method of claim 7, wherein said target period
is substantially 24 hours in duration.

both groups during said target period and thereby
allow better care of sows and pigs in resulting

litters by assisting personnel.
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